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lli*:^ 1 ] 

v~^h. |fflB?S^A 1 ov-^*^fcfria«A 2 ov-Hf^ii^AtiL. i/A 1 +1 

[tt*:^ 2 1 

miB«^^^^^«i> l3t«Ai . A2 . A3 lI*3tt*iStf^^> -ett-rtLni , n2 
, n 3 tir^t. 

2jrn3/A3=2ffni/Ai + 2 n m / X 2 + 2 n m / h 

(Dv—witmo 

frlB?&* Ai(±976±10n m-C*) «9 . miB^feS A2fil485±20n m-^h^^ 

frfe^gtftA i{il064±10 nmT?*l9. IfffBiStft A 2 l± 1 3 2 0 ± 2 0 nmT'*^ 
6 1 

1lf|B?gLSA 1 li9 4 0± 1 0 nm-e*9. IfflBiS^fiA 2fil565±35 nm-C^^Cl 

m^-^ 7 1 

l&KifeftA 2 = 1 4 8 5±2 0 nm=SrffitJ-ri>Mlfl^2<^V-^f{±. DFB V— ifC* 
[tt*^ 8 ] 

frIfltStftA 2 = 1 3 2 0 ±2 0 nm=^m:f3-t^miail2<^V-^fiis DFB^--9-*-C* 

IriBtfeftA 2 = 1 5 6 5 ±3 5 nm^mti^^nUm2(0\y-mt. DFB V-^t?* 

i i: ^ #m t -r * 6 tcf V - ^itUo 

IWma 1 0 1 

■^m^fz^t^ #m t- It 1 v> U 9 v^-f tL56^ IcfBftO - ^*^iio 
llt*:^ 1 1 1 

Iff 1 2 1 



ffilEilt 2004-3085720 



#M 2003-285383 



V : 1/ 



[0 0 0 1] 
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y^tj: t'(D^^mn(^miif\m. m.mj:t'<Dyt^s^'mi. t/t^m^<^^^^M^ 

i:^oTV^S„ :ltl-^b^^#'aoffllJ^^-^i^ ^Sft 5 8 9 ~ 5 9 0 nmO-^ h U AD^^r 
l&^-r ^ jfe?!f.5&*ffl V> h fix V> S o 
[0 0 0 31 

^?iJx.{i\ ^W^<Dm&tm^^<om^ii. Br l xlSiiLTICUMSA (Internatio 
nal Commission for Uniform Methods of Sugars Analysis) X^ti) h tiX ^ . JSfr^ 

10 0 0 41 
[0 0 0 51 

x\^^^ii<D<D. ir^X(D^\^KtkM^i^^^WL^r-^^o m^x. w-n^^'-t^ ^t:^m 
[0 0 0 6] 

^< LTV^-2>4)C^O> Pll!^;&«*o:to S/cs nTT^tt^i ^^^^^ SiJ^J|tK<^|S]±t:: 
[0 0 0 71 

V 'i7AD«S-cm5e^tLTV^^^^6<jfFffi;^fe(?)3|tJSlfi]±***i6ibtLTV^;2,o h V -i^ 
ADl^t'isit'S ]y-'^'^m^'t^^tii)^X^fH£. jfe<^T^=£rffiv^:^ciiJ5g7&«Rrtl t Jfc^o 

^ o 

[0 0 0 81 

:^ h V f7 M>J^'¥-(0miti&^^^<o^^n^^-M^i^h^^-t^tlt(r>S^^K'O\^>xn^-r 
^ i$mVfXmi^m) o i-V')^A^.^i)^hm^-r:hWi^lt. 5 8 9. 5 9 2 nm (D 
lit) 588. 995nm {D 2 m) tX^^ ^ t-^m^^-^^^^o tfz. Di mt 
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^ 3 Pmfi36^e>^Pc^-eib^ 3 Sm^^<DmmKW^^^^9o 3 Pti. 3 P 1 / 2 t 
3 Ps / 2 <^m«it=Sr^L. Di m<0^±ii. 3 P i / 2 >i-<b 3 S i / 2 j:^ 
D2«ao^5fc{i, 3 P3 / 2 ;d>e 3 S 1 / 2 '^^s^tci^^x^T^-So 
[0 0 0 9] 

3 S 1 / 2 . 3 P 1 / 2 > 3 P3 ./ 2 {i^ m^<^?^^^-^ > h til^^coSWa^^ 
-^y h t<D:^Kifmii^Xi}mmMm^i^L. 3 Si / 2 ^i^ J^^;w^-M7. 3//e 
V0 2o<^l^^;l/lz^9'g|L^ 3Pl/2(i^ 0. 7 8 // e (^ipiO 2 v^;i/H^gtL. 
3P3/2^i^ 0. 4 8 e VOiIi«0 4o<oV^;l/tr^St-^;&o 
[0 0 10] 

[##«=:fcM 1 ] x^s^m-. m^m=-m tr t^iMj ^mm. 1994^10.^ 

31 0> p. 21-24 

[0011] 

VM4 4!iem^#^1--?>'j2:^^y&*^-2>o L:*^L. H 1 Lfc J^:^s;V^-i|lfilCi3V^T. 3 
P 3 / 2 *-<b 3 P 1 / 2 ^(DmmtmMM^X-^ 19. 3Pi/2>0>?j3Si/2 ^^^tj^^q 
B#F^{± 15. 9ns (Harold J. Metcalf and Peter van der Straten "Laser Cooling 
and Trapping" , Springer, 1999, pp.274) "Cab-So ^K-it. T i A 1 2 Os V— 

mm^3. 2 fz s titn-r^t. 2fifm±^)0v^7t*6. 3 s i / 2 1 3 p 1 / 2 t<om'^ 

Si/2> 3Pi/2, 3P3/2 <^M«#3t<^^T->'V^-M{4. (3 0 0 K) 
jb^t^SJ^^wV^- 2 5. Bme Vi3jfct!S-t-;5 t 4ffi=^JK/h$v>o ^<r>fzt>. ^MtCiStt* 

[0 0 12] 

tJfej^, 5 0 0 nm^Ttfcfie 2 0 n mm±0^:g®^-t? L5&-^ffl'fb 

$ttTV^:&V>o 5 0 0 nm~ 6 2 0 nm<:0?g^S'llitl3i3V^T{4. •7T^/^•^--9-^ Nd- 

[0 0 13] 

m^^m (SHG&) 765^ibtLTV>;&o i<^:l^j£tc 19. Di ^ab'5>vM±D2 
^-r^fzibizii^ I 7 9 . 2 nmtfziil 1 7 S. 0 nm<D^m^'i!!-^t-f-^o n 

[0 0 14] 

fzo comm^m^-t^htzibizit, 0mM^^m^^(D^^^^t^i,z, ^mm^^&Tii'n 

[0 0 15] 
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9. 3 ±2 nm-e^'&.::t=Sr#^i:-r>5>o 
[0 0 17] 

lt^]^2 tclBtKO^IBJii. if^:^! ^omla^^t5^^^^^^^i^ ^KSA 1 , A 2 , A 3 
^JtS®*f^?rN 1 . n 2 ^ n 3 t-t^t. 2 k m / X z = 2 n n \ / X \ 

+ 2n m /X2 + 2nn2 / h-^mtz-t 0 ts^Mm (^(oMmmji^^mKum^-^^ir ^ 

[0 0 18] 
[0 0 191 

If 4 \Zwm.(OmM\t. iMim 1 tilBmOpria^ Ai {i976±10n m-eab . 
1lria?fe*A 2{±1485±20 nm-C^-Sifct^mti-'So 
[0 0 2 0] 

W*:^ 5 \zWM.<Dmm. mim. 1 t-|Bm(7)tff|B-^ft Ai {il064±10n m-C* «9 
. m^SM^Xz 1 3 2 0±2 0 nm-e*^^h^#mi:-r^o 
[0 0 2 1] 

6 tc|a«<^^§g{i. 1 tifB^comia-^S Ai {±940±10n m-eafe Ij . 

1trlB?fe«A 2{il565±35 n mt?afe-5. Ci t «ri|#|gici: -t^o 
[0 0 2 21 

W*«7 tw|Bm<^l&igti. If*:* 4 tCiamotulBife:^ A 2 =1485±20 nm=Srtb:d 
■rsttfia^2<^V— DFB V--if-e**ifc'Sr!ififci:i-So 
[0 0 2 31 

mim. 8 t-|B«<^l&0J«> li*:^ 5 t^lB^OWIB^ScS A2=1320±20nm^ffl:tJ 
•rst&IB^ 2 (^Ix-'Tfi^ D F B V-^-^^hZ. t ^!WWit-^^o 
[0 0 2 41 

l»*«9 tciB«(7)^0^{±, li*:^6 t::fa«<^HirlB^&S A 2 =1565±35nm«rffltJ 

•t^mmm 2 v— ii, d f b 1^— y-'-e^b'S t ^mwt-r^o 

[0 0 2 51 

[0 0 2 61 
[0 0 2 71 

i:^>— mfaMSi^^^T-f /^'t^>^1-<2,$gM^i> Kmmi:2%]fJ.TtL. mt^M 
[0 0 2 81 
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10 0 2 9] 

mite. :$:|||«<^— ^M^^Sl^T&^^J^^t-h V:7ADmifeft<7)V-Hf^ii$r7Fl-o V-^* 

|&^-t-^/ci6<7)^m5^^^^^2 3 tif)^(i>^j:^o 
[0 0 3 0] 

^ A 2 t-^^ 

1/A 3 = l/A 1 + 1/A 2 (1) 

) ^iCiSV^T A3=589. 5 9 2 nmtfzii5 S B. 995nmfc**Ais A2 



1 ^ A2 ) t^mi&tft (A3 ) (DisWi^mki = 2;rni/Ai (i=l, 2. 3)OM 

k 3 = k 1 +k 2 (2) 
Hf-L. tt^mMiz^nwm^^mir^fztbkz, S^^<D^W<D^^(D^ (2) ^^M^-T^ 
'^itm^^t^m^^^:ff^-^^^^ (^Jx.{f. A.Yariv, "Quantum Electronics" , 3rd Ed. 

, pp. 392-398 (1988)) o tfz^ ^mmit^m^BKmmm^j:^m^mmitiM^\^. mm 

6,22 0-f-^J:TOJS1-^H5}s:amM<7)#^¥4- 5 0 7 2 9 9-t'2r#) o 



(OMMii. 'tfth<D'M&<Dm.^^t>^-^'^ (1) ^=S:PJS,L, $ i fJllS^JK*^ 
^V>-&o ('Nx.{f> http://laserfocusworld.365media.comilaserfoc 

uswor Id/search Result asp? cat=48903/&d=453&st=llClt lb:}^-CV^;5)o ) <^dt>. 
tli 75*1151 $tL-CV^;5,?fe:g^{i, (1) 9 4 0 nm^. (2) 9 8 0 n m=^. (3) 10 
6 0 nm^. (4) 1 4 8 0 nm^X-$>:ho tfz^ (5) 1 3 0 0 nm^. (6) 15 5 
0 nm^-e^) 1 0 OniWj^<^)#-^#W-Wmi^ttTV^;&o #t^> (4). (5)^ ( 
6) (^Hi^-eti, DFB (Distributed FeedBack) V-— ^f*«IBI&^^^T^ «9 ^ 

Y§tm. ^ScS^S'ft;7&«^^$tLTV>;5,o t 8 0 0 nm- 8 8 0 n m(^^^-C ^) ]i| 

v>;i)i:. SljjSV--9-*2 0tfeg{i^ 1 7 8 0 nmJaJ.±i:=&^o ^(O i d :^ 



i2I3tc. •^h';>!7ADi^^<^?fe«=SrfajaiS^^^Cj:V)#;?>7ti60g)jgV--9-*l tmmu- 
2 0ifeSOM#^^1-o ®l®fflV--^f 1 Otfe:^* A 1 i:L, Sij^^ V— f 2 c^^feSSr A 
2 i:L> jFnJStSt)feSr#;5>fci6<^M#*ffl«t3 OT'^L^^o tfc, ±IB (1) (6) O 

itljSV-^f 1 1 - (1) , 1- (2) ^ 1- (3) . 1- (4) ^ 1- (5) ^ 

1- (6) tVX^^y^yif^mLfZo ^"ttXs ±IS (1) -A^h (6) OSb^V— ^f20 
m^^2- (1) . 2 - (2) , 2 - (3) s 2 - (4) > 2 - (5), 2 - (6) iiL 

x^^y^>^^mLx^Ltio ms mm^-'^i tmi&^—^2 tits i- (i) 



10 0 3 11 



[0 0 3 2] 
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ij^hl - (6) (D^^fli;)^t2 - (1) )6^'b2- (6) ffl^^S 0±t?3£^ 

[0 0 3 4] 

(1) (6) (Dnmi. 

(1) 9 4 0± 1 0 nm 

(2) 9 8 0± 1 0 nm 

(3) 1 0 6 0± 1 0 nm 

(4) 1480±10nm 

(5) 1 2 8 0 nm~ 1 3 5 0 nm 

(6) 1 5 3 0 nm~ 1 6 0 0 nm 

tLfzo (5) aytmmi^^if^o^r-^^. (6) {iC^-eab&o c:<^2oo 

m^mt. i^^^-mmmi^m (wdm) tz:fev>T, «^>, jt,<nt>fLx\^>zmM-^^^. 

[0 0 3 51 

1- (1) ii-hl - (6) (7)v>-f tL;d-i: 2 - (1) >e»-^2- (6) (^)V>-f tL;«>^^^ ffi^ 

!>' (5) (3) i3J;t>' (4) t<Dm.^^t>^i}K m^^3 o±x^mL. :L<Dm.^^t> 
[0 0 3 6] 

i;^n-M#^S#V-^f, #^^^ilJi0. lnm~0. 5 n m^JgORtt;^^^ h 7 5:^ 
[0 0 3 71 

b 03 . LN) . (L i T a03 . LT) ^: if =Sr A#l?fl t 

, As tCi3tt^#^m?^5fe^^H^H<0®tlf^=S:. -?-tt-rtUni . na . na iii-^&t. 

/A (3) 

[0 0 3 81 

'> V i?' V - J: ^ ^^traXiSfe* if J: o TH^-f * c: i: ^ * o 
[0 0 3 91 

*«iei^lltC'5:'&7&«. ^tLib<^^^|5fi, ^fefi'gfliT'AW' LT?|jt L-C:fe •? ^ lia±:^ 
[0 0 4 01 

mk.\t. g6^0#^##DFBV-^f(^)i$|iIii(ilMHz-e*i9> 7 r ^ ^n'^ 9 jT^^V- 
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■X^-^^hti^^ti!)^hm.Mnz&sTX-^^o i-V) •t'AD^ {^-^5 8 9,3 nm> 
V-'f^<Dm^^tmif^<OitX-^x.hfi. 5MHz fc-r^h. iH^ffi^til 0 ^ 

I^M^ 1 ] 
[0 0 4 11 

m\t. 2 0(^11)151^-^^' 4 0, 4 1 ^»8fi<JtC^MS:te$Hi:/iLN4 4 
4 0, 4 1 OW-^f3fc*3'J ^- M"* V>^4 2 a, 4 2 b i:, 2oov-«4r'^?fe 
i-:5^?fe:^4 3 fc. LN4 4 =Sr^5iL/cB&feV— If 4 0. 4 1 <^ L N 4 4 -CH 

^LfzlS^mmtt^^mt^y ^ A'if 4 5 t:d-^«^$ttTV^;5,o 
[0 0 4 2] 

IijfeV-¥4 0 OiStftA 1 i:> ®)®W-¥4 1 <^^^SA 2 J:f±, 
l/Ai+l/A2=l/(589. 3±2. 0) 
'SrilJi.i-S i ^ *j|B.<^'^^-<ii:i"^o ^ <bt' A 1 > A 2 

Ai=976±10nm. A2=1485±20nm 
Ai=1064±10nin. A2=1320±20nm 
Ai=940±10nm, A2=1565±35nm 
(^v>-ftt75-S:SIJ6i.-r*fSHi:-r^o A 2 0#^*#:V-^'{iD F B V'— if-C*> J: v^o 
[0 0 4 31 

®)®V--9-*4 0 (7)?St.ft A i=1064nm> LN4 4 -^<75Xlt^JS^ 5 OmWi: ®) 
jglx-Hf 4 l(^A2=1320 nm. LN4 4^<OASt^*^7 Om^hVfzt^. tfeS 
A 3 = 5 8 9. 1 nm. ffl^j2 0/zWO^®^&^**#^n7to 

[*ife^ 2 1 

[0 0 4 41 
[0 0 4 51 

iJjgV-^f 4 OOtfeSA 1 = 1 0 6 4 nm. LN4 4 -^OAltS^K^r 5 OmWfc L> 
^V-Hf 4 lOA 2 = 1 3 2 0 nm. LN4 4 '^(T^AltSiJS % 7 OmWfc L/c:i:i. tfeft 
A3=589. Inm. £B:^3 1 0 mWOfn^^fe3fev&^»ib tL^Co 
[^M^J 3 1 
[0 0 4 61 

m.mm\i^^'c^%Mm2<Dm^ (1214, 1115) \zii\^^x^ ©^^--9*4 o^:. tssi 0 

-■9*4 l=Srl300±10 nm(D^m^^-'^ 
[0 0 4 71 

mM^^yr^i^"^ {tti\t'yyif)V^'-Yyr^^<) 6 1, 6 3 i:> -^^fe^e 2 fc*fflv^ 

3to ^Wim^^y y ^ ^ 3:6*iboift:it$tt-2>^{±. ^»ie<j^^RieLNS?fei^5 i<7)Sig 

[^« 5 1 
[0 0 4 81 
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0$ib^:SfDMM-e**o lafeV— 9*7 0, Tlkt. ffittlBDJJIM 7 0 a , 7 1 a tcRIt^ 
2 %mT<^AR=f- h^rJSL^ RMffl!l<^«® 7 0 b , 7 1 b l::^!^^ 9 0 %m±OH R =r 
- > =^M1-o iil®l^--»f 7 0, 7 1 V>X7 2 a, 7 2 b =^^^LT. 

{± :7 T ^-^o^tf 7 T iJ'*^^ r >r >' L/c«M^^^-7 T ( 

ttzit^yy-^)\^'^-YyT^^^) 7 3. 7 4 iC^>^$tL^o i<^i ^ l^LT. M70b 

S o 

[0 0 4 9] 

tcJ;oTftiJ1|li-€)o 7T'f>'^7'9 5'^^i?'^--r'f ^^^J^tt;^^^ ^9AOl^J.C^ 

976±10nm. 1485±20nm 
1 0 6 4±10nm. 1 3 2 0±20nm 
940±10nm> 1565±35nm 

[0 0 5 0] 
10 0 5 11 

^ o 
o 



[0 0 5 21 

2 0 V—ififciig 

21, 22, 40, 41 la^P-if 
2 3 

42a, 42b, 5 0, 52, 64 VVX 
4 3,6 2 -g-^fe^ 

4 4 LN 

5 1 ^We*J^9>«IS^LNSi8tB& 

6 1a, 6 1b, 6 3 i^i&Mli^ 7 r z'^' 
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m^^m 2'D<ommu~^^4 o, 4 1 mmB^iz^-mBLim^^fzLN4 4 m 

iev-if40, 4 lOV-'T^feS-^U^- ^i-&^>X4 2 a, 4 2 b fc> 2o<^V--if 

^«r'^?&i-^'^?&^4 3 LN4 4 '^MLTtifejglx-Hf 4 0. 4 1 O V - -if L N 

4 4 X'^^ Lfzmm^^t ^^m-r^ y^)^^4 5t^m^tzo mmmit^m^B 4 4-fy^h 

mti^iv^mm^^^t^ i-y^) -^AD^icffi^-t^a t- v>' Vit 8 9. 3 ±2 

nm) ^^^ir:ho t^mm-^^m^4 4\t^ ^hKm^^mTk^^VX^!^^^>o 

imm] m 4 
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